Apoptosis, Bcl-2 antisense, and cancer therapy.
Apoptosis, or programmed cell death, is a complex process of cell turnover involved in both normal and pathologic processes in the body. Impairments in the apoptotic pathways contribute to tumorigenesis and the development of tumor resistance to chemotherapy. The proto-oncogene bcl-2 appears to serve a critical antiapoptotic function. Its broad expression in tumors coupled with its role in resistance to chemotherapy-induced apoptosis make bcl-2 a rational target for anticancer therapy. The Bcl-2 antisense drug oblimersen sodium (Genasense) enhances apoptosis alone and in combination with cytotoxic chemotherapy in vitro and in numerous xenograft models of solid tumors and hematologic cancers. Results from xenograft models of melanoma were especially encouraging, prompting melanoma to be identified as an initial human trial candidate. In a phase II trial in patients with advanced malignant melanoma resistant to first-line chemotherapy (including dacarbazine [DTIC-Dome]), three objective responses and three minor responses to oblimersen plus dacarbazine were observed among 14 patients. In a large randomized phase III trial, oblimersen plus dacarbazine showed a near doubling of response rate vs dacarbazine alone and a significant prolongation of progression-free survival. For the primary endpoint of overall survival, a significant benefit for the combination was not seen. The ability of oblimersen to modulate apoptosis suggests a new paradigm of anticancer therapy that has clinical potential in a variety of solid tumors and hematologic malignancies. Further, oblimersen is the first antisense molecule studied in clinical trials for its anticancer properties, opening up an entirely new direction for therapy.